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ABSTRACT
Competition for food is evident in many living beings and essential for the continuous
survival of a species. Some animals will show dominance or aggression by scaring other animals
away that are at or near their food source. I observed trees of the species Acnistus arborescens
(Güitite), from the Solanaceae family, for two weeks in order to learn more about what species of
birds feed on its orange fruits, where on the tree they feed, and if they show aggression by flying
onto the tree towards other birds, defined as the other birds flying away subsequently. I
conducted my observational study in the Monteverde, Cerro Plano, and Santa Elena area in Costa
Rica during the month of May 2018. I sat about ten meters away from the tree and conducted a
continuous observation every five minutes. Every five minutes, if there were birds, I would note
the number, species, if they were eating, where on the tree they were eating (horizontally and
vertically,) and if they showed signs of aggression. There were twelve different species that
foraged on the Güitite tree. I found that the Great-tailed Grackle (Quiscalus mexicanus) visited
the tree to forage on its fruits the most. The Great-tailed Grackle was also the most aggressive,
showing six instances of aggression towards birds of both the same and different species. I
conducted a chi squared test and found that the Grackle significantly preferred foraging on the
bottom outer portion of the tree.
Frugivoría y despliegues de agresión de aves alimentándose de frutos de Güitite (Acnistus
arborescens) en Monteverde, Costa Rica
RESUMEN
La competencia por alimento es evidente en muchos seres vivos y es esencial para la
supervivencia continua de una especie. Algunos animales muestran dominancia o agresión
asustando a otros animales que se encuentran en su fuente de alimento o cerca de ella. Observé
árboles de la especie Acnistus arborescens (Güitite) durante dos semanas para aprender más
sobre cuales especies de aves se alimentan de sus frutos, en qué estrato del árbol se alimentan y
si muestran agresión al volar hacia otras aves para espantarlas. Realicé mi estudio de observación
en el área de Monteverde, Cerro Plano y Santa Elena en Costa Rica durante el mes de mayo de
2018. Me senté a unos diez metros del árbol y realicé observaciones continuas cada cinco
minutos. Cada cinco minutos, conté el número de aves, las especies, si estaban comiendo, en qué
estrato (horizontal y vertical) del árbol estaban comiendo y si mostraban signos de agresión.
Encontré doce especies diferentes que forrajeaban en el árbol de Güitite. El zanate (Quiscalus
mexicanus) fue la especie que más visitó el árbol. El zanate fue el más agresivo, mostrando seis
casos de agresión hacia aves tanto de la misma especie como de otras. Llevé a cabo una prueba
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de Chi cuadrado y descubrí que el zanate prefería significativamente alimentarse en el estrato
externo-inferior del árbol.
Competition for resources is a phenomenon that can be observed among almost all
species of animals. Competition can occur especially when resources are not abundant, and
sometimes the animals seeking a resource hurt another in the process (Birch 1957). Food is a top
priority for all living beings, and many times there are not sufficient resources for all individuals
to survive and reproduce. Interspecific competition, or competition between individuals from
different species, can shape the feeding preferences and food availability of different species of
animals. In order to ensure sufficient food consumption, animals may display aggression towards
other species or attempt to establish a hierarchy in which they are dominant. Signs of aggression
may include one bird approaching another bird and scaring it away, one bird vocalizing at
another bird and scaring it away, or one bird landing on the same tree and scaring the other bird
away. The aggression that mediates interspecific territoriality has been found to be very directed.
Directed interspecific territoriality means that any given species enforces territorial exclusivity
against one or two other special that are local (Robinson et. al 1995). Competition may be
present even when resources are seemingly abundant because many animals instinctually display
signs of aggression. Lack (1971, 1976) has strongly suggested that competition is a major force
in the evolution of bird communities. When birds face high amounts of competition, they may be
forced to relocate to other communities or forage in different places to avoid extinction.
Aggressive interactions are energetically costly. Animals may decrease their aggressive
interactions by remodeling their realized niches. A realized niche is the resources that a species
actually uses once competition has been taken into consideration (Roughgarden 1974). If over
twenty frugivore species are accustomed to foraging off of one species of tree and that tree
becomes a limited resource due to habitat destruction, then some species may be forced to
change their frugivory habits, perhaps to another species of tree. This phenomenon is also known
as resource partitioning and can result in different species changing their feeding locations to
avoid competition.
Güitite (Acnistus arborescens) is a flowering plant in the Solanaceae family that is native
to Central and South America, as well as the Caribbean, Puerto Rico, and the Virgin Islands
(Appendix A). Güitite grows about 3-6 meters tall as a shrub or small tree with clusters of small,
orange, edible fruits. Tropical fruiting trees are well known for attracting numbers of feeding
animals, especially birds (Saracco, Collazo, Groom 2004). In tropical areas such as Costa Rica,
there are plenty of fruiting trees due to high amounts of average rainfall. Copious fruiting trees
support the diets of birds in Costa Rica. In Monteverde, over 70 bird species rely and feed on
fruits (Wheelwright et. al 1984). Wheelwright and collaborators attempted to estimate the
importance of different plant species based on how often they observed birds feeding off of their
fruits. They found that the number of bird species that was recorded eating fruits of a plant was
positively correlated with the size of the plant. Although there have been studies on comparative
analysis of birds feeding off of many different trees in Costa Rica, there has not been a study that
focused specifically on Güitite. It is not known exactly how many species feed off of Güitite
fruits.
Tropical frugivores are faced with a vast array of fruiting strategies that result in a food
supply that can be very sparse. When food is scarce, birds may be forced to eat partially unripe
fruit (Fleming 1979). Güitite is a valuable resource for many birds whose diet consist of both the
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orange fruits and the invertebrates that inhabit the tree. Fruiting seasons and the various fruit
crop parameters are the evolutionary results of a vast array of selective pressures (Fleming
1979). Birds are dependent on their environments to gather the energy that they need to survive.
The amount of fruits that are available during a given fruiting season can directly affect the
behaviors of birds.
In my study, I aimed to discover what species of birds eat the Güitite fruits in
Monteverde, Costa Rica. Different species of birds feed on different areas of the tree and
information regarding location of feeding on a tree was also collected. Bird behavior can change
depending on the value of the resources of the tree. If Güitite fruits are a necessary diet for
certain avian species, then may be higher instances of competition for its resources. I noted the
aggressive interactions that birds displayed towards other birds while feeding on the Güitite
trees. By observing the separate accounts of aggression, I noted what bird species appears to be
the dominating species that forages on Güitite fruits. Higher instances of competition and
therefore acts of aggression may force birds to spatially divide to forage on different resources,
thus changing their realized niches.
MATERIALS AND METHODS
Study Site
I conducted this study at the start of the wet season, right before the fruiting season of
Acnistus arborescens (July-September). The study was conducted from 13 May 2018 to 23 May
2018. Three fruiting trees were observed in the area of Monteverde, Santa Elena, and Cerro
Plano in Costa Rica. All three Güitite trees were located in a rural area, all 15 meters within a
paved road. There was constant traffic of both cars and people throughout all times of the day.
The first tree was located in the Monteverde Institute (10.3055 longitude and -84.8092 latitude).
This tree had a significantly less amount of fruits on it compared to a week prior when the first
preliminary observations were conducted on May 6, 2018. The second location was at the
entrance of the Orchid Garden, in Santa Elena (10.3170 latitude and -84.8229 longitude), this
tree had a moderate amount of fruits. The last location was in Cerro Plano, in front of the super
market called Supermontaña (10.3135 latitude and -84.8174 longitude). This tree had a high
amount of fruits.
Data Collection
The data for this study was taken by observing the activity on the Güitite tree every five
minutes, for two to three hours every day. I sat about ten meters away from each tree in order to
be close enough to notice when birds were present but far enough to not prevent any birds from
flying onto the tree. Every five minutes, I looked at the Güitite tree with binoculars and recorded
the number of birds, their species (complete common name and scientific name), and if they
were eating (activity). Any birds that could not be identified on site were described vividly in
writing and identified later. I noted whether they were attacking another bird or retreating from
an attack. Behavior was noted as one bird flying close to another bird (attack) and the other bird
flying away as a result (retreat). I identified an attack as an interspecific encounter which causes
supplanted individuals to leave the fruit tree, since these interactions are the most obvious and
could be most accurately tallied (Kank 1981). The location was noted regarding where on the
tree the birds were eating both on a horizontal and vertical axis at the time of observation. The
bird’s position on the tree for the horizontal axis was classified as either inner or outer. I divided
the tree into two categories visually which I classified as the inner part of the tree at the outer
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part of the tree. The inner parts of the tree were the branches that were closest to the trunk,
containing about one third of the trees’ area. I visually divided the tree into three equal parts
along its vertical plane as top, middle, and bottom. Additionally, the weather during the time of
the observations was recorded.
RESULTS
The total number of individual birds that I observed feeing on Acnistus arborescens was
122. The total number of species feeding on Güitite was twelve. The most abundant species
observed feeding on Güitite was the Great-tailed Grackle (Quiscalus mexicanus) (Appendix B).
The Grackle was observed eating the Güitite fruits 54/122 times (Figure 1). The second most
abundant bird seen was the Yellow-faced Grassquit (Appendix C).

Figure 1: The total number of individual birds observed feeding on Acnistus arborescens,
categorized by species, from all three sites.
The Great-tailed Grackle also displayed the most signs of aggression. The Great-tailed
Grackle showed aggression six times: two times towards the Yellow-faced Grassquit, one time
towards the Blue-crowned Motmot, one time towards the Red-billed Pigeon, and two times
towards other Great-tailed Grackles. The Clay-colored Thrush showed aggression one time and
scared both a Great-tailed Grackle and a Yellow-faced Grassquit (Figure 2).

Avian Feeding and Aggression on Güitite

Kaplanskaya 5

Figure 2: Total accounts of aggression from all species of birds while foraging on Acnistus
arborescens fruits at all three study sites.
The inner parts of the trees were visited the least in comparison to the outer parts of the
tree (Figure 3). I conducted a chi-squared test and found that the Great-tailed Grackle showed a
preference for feeding on the bottom of the tree (p=0.00008) and for the outer part of the tree
(p=0.0064) (Figure 4 and 5). The Yellow-faced Grassquit showed no preference for the location
of feeding on the tree (p=0.37).

Figure 3: Visual representation of how Acnistus arborescens was divided into vertical (inner and
outer) and horizontal (top, middle, and bottom) planes. Each individual color represents a
different species of bird.
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Figure 4: The location preference of birds seen feeding on Acnistus arborescens. The vertical
axis is divided as top, middle, and bottom. This was done by visually categorizing the tree into
three equal sections.

Figure 5: The location preferences of birds seen feeding on Acnistus arborescens. The horizontal
axis is divided as inner and outer. This was done by visually categorizing the tree into two equal
sections. The inner section was the area of the tree that was closest to the branches, about ½ of
the total area of the tree. The outer area of the tree consisted of all of the branches outside of the
inner area.
DISCUSSION
All animals need food to produce energy and must share resources with their competitors.
Many avian species fill their foraging needs by consuming fruit from a variety of fruit trees.
Knowing what species of birds feed off of what species of fruit trees can establish the importance
of the resources provided by the fruit trees. When the demand is high for a particular resource,
competition will arise among different species of animals. Understanding the interspecific
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interactions among animals provides an insight to the competitive interactions within
communities. Some species are dominating towards others, both abundance wise and how much
of the resource they consume. The dominating species may drive their competitors to extinction,
unless the competitor is able to adapt their realized niche.
My study focused on observing the number of species and individuals that consumed the
fruits of Acnistus arborescens. I aimed to see which species, if any, consumed the fruits the most.
This could suggest that some species rely on Güitite fruits as a part of their diet more than others.
I observed how Güitite was utilized spatially and if birds had a preference of where to consume
the fruits, both horizontally and vertically. Lastly, I noted aggressive interactions to determine
the relationships of competition that occurred on Güitite. By answering these questions, the
significance of Acnistus arborescens for frugivores in Monteverde can be better understood.
At least twelve avian species rely on Acnistus arborescens for their energy needs. There
are likely many more that consume the fruit of Güitite, depending on the time of year and
availability of other resources. My results show that the Great-tailed Grackle was by far the most
abundant species that feeds on the Güitite tree. This is likely because the Grackle is an abundant
species in Monteverde. The Grackle is mainly found in rural, urban areas such as where my
study sites were located. The Grackle is not likely to be found in the Monteverde Cloud Forest
for instance, so it spends the majority of its time near human establishments. Additionally, the
Grackle showed the highest amount of aggression and can therefore be classified as the dominant
species in this study. They may be the most aggressive species due to outnumbering other
species or their larger size. There were also instances of intraspecific competition, or competition
within the same species, during which the Great-tailed Grackle was aggressive and scared away
another Great-tailed Grackle. Interspecific competition may have occurred for many other
reasons besides food scarcity such as territoriality or establishment of dominance. Interspecific
competition is usually if not always resolved, in the long run, by means other than interspecific
aggression (Wiens 1965).
Overall, avian species preferred to forage on the outer parts of the tree. Outer tree feeding
preferences may have occurred because the trees had more branches that stuck out versus the
condensed inner area. Area wise, there is more of the tree in the outer parts than that of the inner
parts. The Great-tailed Grackle foraged mostly on the bottom of the tree possibly because the
tree bears more fruits on the bottom or because of the larger surface area of foliage. The larger
density of the tree at the bottom serves as a wider landing area for the birds. The Yellow-faced
Grassquit, Rufous-collared Sparrow, and Great Kiskadee seemed to forage mostly on the bottom
of the tree. Only the Blue-gray Tanagers and Red-billed Pigeons seemed to forage more at the
top of the tree, for reasons unknown. Location differences were not taken into consideration,
however the tree by Supermontaña had more activity possibly because of the open space that
surrounded it. The birds were free to forage under the tree on the grass, as well as perch nearby
on other trees to await the ideal time to eat fruits from the Güitite.
It would be useful to know the diets of all of the birds that were observed foraging on the
Güitite. Knowing what percent of the total diet of the Great-tailed Grackle would provide insight
as to how much time out of its day it spends consuming fruit. Additionally, there were gender
differences in behavior for both the Great-tailed Grackle and the Yellow-faced Grassquit. It
would be interesting to see if the male Grackle is more aggressive than the female Grackles.
Lastly, since this is not the peak of fruiting season for the Güitite, it is important to know
how the species interactions change as the abundance of fruit increases. Perhaps there is less
competition amongst species or perhaps more birds show aggression to display territoriality and
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dominance. As the peak fruiting season of Acnistus arborescens is from July-September, it
would be interesting to note how frugivores fulfill their dietary needs when Güitite fruits are at
their lowest amount, which may be in the months of October-March.
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Appendix
Photos of Acnistus arborescens and the two most common species of birds that feed on Acnistus
arborescens.

Appendix A: Fruits on Acnistus arborescens
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Appendix B: Quiscalus mexicanus feeding on Acnistus arborescens

Appendix C: Tiaris olivaceus feeding on Acnistus arborescens
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